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A.. .PHASE 

(57) Abstract: A coating/developing apparatus for forming a resist film on a wafer such as a semiconductor wafer, exposing the 
wafer by means of an exposure system, and developing the exposed wafer. The time from the unloading of a wafer from the exposure 
system to the start of heating by a heating unit (PEB) is constant wafer by wafer. The stagnation of exposed wafers at an interface 
unit interposed between the region where a resist coating/developing is performed and the exposure system. Provided in the resist 
coating/developing region is first transfer means for carrying out one transfer cycle by transferring wafers each from one module to 
another on the downstream side of the wafer process flow and carrying out next transfer cycle. The number n of heating units (PEB) 
is, for example, five. The exposed wafer loaded in one of the heating units (PEB) is unloaded by the first transfer means after (n-1) 
cycles including the then transfer cycle carried out by the first transfer means. 

(57) KM: ¥»i*^x/\§<&SffilcU$;x hK£ff*fi£U »ft»BfcT»3fca?»3t«<DS«*a«-rS«*S«« 

evasive* 8Utt«a<fcy»ta**tx^&J!in»j.-^ h (peb) izxmm&Mtb?z*xo&fm£&tiimT***> 
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©*:n^W*J8*»3te«« (WEE), ;^77**yh (SBU). ftft 

mmm^-y h (cpl2) fc«&ttt$£-rafc&fc. Ma&asmgfl 3 ibm 
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i!)ft»*Ui-f h (TRS 3) fc*fi£ftfc*3te&©£:tnW&ina& 

(peb) tcm^-rsaffi&ffia.Tv^o 

mf&ZhX&t), Hfc£©S*£3 4±fc*tSlg:SE&7'— A 3 6 tfmifbti 
Tl^o C©»B&*^SP3 lBIt ^5»&SaB^L=f b (CP L 2 ) F*I© 
£:n;\W£S^BB 4©jtAXr-^ 3 7 fcK8£|-r£ fcftfc:> S3fc&B 
B 4©iSffiX^ — ^ 3 SiO^xAW^gltlU-y h (TRS 3) Id 

mm-f2>'&m*mz.x\,>2>o ^©§2011^3 1 (3 ia, 3 ib> 

±HB©^^->^^B»sg6xE©<t^^P { -f >ffltxtmffi2 5 (2 5 A, 

2 5 b) j&Tpm2®mm^&3 1 ( 3 1 a, 3 1 b) (Dumpm'p^om 

HI 8^7 0t£^;*T?a&?K £©M;*7 0 fcl/S/K*&|ft»7 Is V^tTS 
*RgB7 2, »3l^^r^i-;i/^aS7 3 N ^ 1 ©$83g8iiJflM 7 4, 2 © 

mmftmfin 5^$titv>So w> tf*&»§B 7 l&^i&tf^^w© 

^^ASfB^$tl^m^©l^^tf/b s *Silft^n^^iT-$)^o 1^ fcf^iRS 7 

2t±i/$/^«*ftaB7 i w>i^£3t^&&©£3s^-rsSB 

IficS^^s D y M^©£T©£:tMWfc:'3l , >T if©*-f >?X¥<D3- 
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xmnomm-vte** v rmm^B lRvrnm^n v ? b 2friz& 

bi-y h (TRS 2 ) *-C©KHfco^^ !M»J±Jn*3-=y h (PE 
B) U TtBWSBB 1 fctt«£*lfc:¥"V U TC3;-C©KfHfc"OV%TN 

gp7 4i±, aanx^^^-;v^^B7 3 \z tiitm&xw*-- 
ii2 5) ^Mai-rsfc©-*!**., 

*^JK©^JBT?t±x *#&©£:cMW#ini^— y h (PEB) lzW.fr 
flitted £©,fc5&$^;*^^— ^TMSifc^^W^flD^^— y h (P 

eb) ^ k^m^s^^a £ £#s^&j&©— ^"e&So v^^w&m 
frtizmm i^E^a.— ;i/^n?^si iifc-rs h> h7>x77-7-A2 3 

SV^^f >Dfc3&»«2 5 ( 2 5 A, 2 5 B) 3&>£>&£H 1 ©ffi£i3N^fcJu 

;vm^p§|-r^ ^^fc:^^— o^©^E^a.— ^^g^tb-cv^^e?^ 

fci^ >J7Cfr&^^-h btl^^xAW^- oJHitfffc©^* — 

-x (i?--r ^siT-r^o 

^l^xAW^otV^ t 'J7Ctfe5o t&lt©^ 

i?a-;Vhlt «g^lE&©4'T^ftl©^^M>?)StfeabTV^^ ; e^^-;^T* 
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U 7 C ^ t S & f ^ i tftlii - >y h (POST) IzWfrntch 

T2>£, m&HHik3-—vh (POST) tfi^O^E^a-^fcffiStS. 
' ^ \yXm^<D^7^.^Vififin\^-^ b (PEB) ftlzmXZfofchir 

z.<d& m&mm*.-y h (peb) ^fctftmsins^-f ^ 

jn^jL-y h (peb) cDigmf«J; *) % io4>&^£fc©-y->r ^;w;:Ao 
fciitfc^^^^MW^ (PEB) frbmmzti&o o& Das^^^r^i 
-;W^j&£B 7 3 jn^-^h (peb) lOai/NW^isx^tt?) i:in 

jWfc^L— y h (PEB) CD^g^iSf T5 j J; J) % 1^a!>^ T4j 
^©7^-Xl3^V>T. iinfli-3--y h (PEB) <D&<D^i?3- — )\'X$>2> 

tf}$$zL-yh (cpl3) ©^mfc^^^w£iaiB-r&o 

% 2 ©$§!j£«PgB 7 5 S§ 2 CD 31 (31A, 31B)4M 

t> *-)\ w (omm & Rfti-e & & g cd ft 2: is^sfc^e v — ;v tc *> 3^ w<d 

2©tft^®3 1 (31A, 3 IB) SSJUtS. ^*5^©^^3--;Vh 

d©^-et±s»«bJL-y h (trs2). mmm%mm (week 

My77*tn (SBU) N ^jJlJL-y h (CPL 2), ffltAX^ — V3 
7, JRffl^y-^S 8, 8tf«U=y h (TRS3), ftl^-y h (P 
EB) X-$>Zo 

bum^-v b (peb) *mwtetett%, mmmmfcxttikm$titz& 

(PEB) CD©mr5j{±, *^f^on (2W±CD^I 
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V^iSD y b|*]©#£:c;\W 1 -W3 fcoV>T*ir U T^BSBB 1 
M£*L&=^ I) TCfr£>gJ*lgb^.-y h (TRS 2) £T-©^Bfc:fc^ 

9 TfHHMU: 1 0^C<D^olj\A 0 1 -A 1 0 ifim&Wt$k£tl& 

aj^E^a— ;V§tHUt* D> WAHJDi^S'h (PEB) 

y h (CPL 3) ^tmitStJ--^ h (DEV) £f3*ibT& 
5o^lT»(Wx;MI±^W#ftli!POADH, CPL. COT, 

<D®M3-=-v h£ 1^ 2-^ hMOf EI 1 0©£5fcAD 

H0|i&ADH-l tADH-2 tft o fc^^-fc^S^- y h 

£££&#^:W\ ^ x— XcDtk^^o^jfik^MiSbT ^^rs;i-;i/ijsStT £> 
b*»b&«»e>c:©«fc , 5K:IB«"rsi:attB9* s «*tK:«Kt). £fcia®© 

ffiaai s iKiir©«!ift*»6Hi*fca:afc»^ 09©^^ ^n^h^xmrn-t^o 

U T^ggiSB 1 1*1© h 7>X77-7-A 2 3ld<k?9^r^UTC^e»3l 

t) m^tn:^(tsib^--y h (trsi) izmx^titd^ mmfuy? 

B 2ft<D*«( >fflt$kmM2 5 (2 5 A, 2 5B) «fc o T EI 7 fc^f £ 5 
fcgB-«bJ--yh (TRSI). m*>fb#!L3I^-y h (ADH)> 
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h (COT), flDf&^-y b (PAB). &ttmh3--v h (TRS 2) 
©MT-iS^^n^^^m^CD^S^Jte^tt^o ^'f>tSi«2 5 (2 5 
A, 2 5 B) &gfc^©£5fc3;&©T— A&il^-r&^K 0y*.fcmfcBizk 
^3fi*sfffonfc«>^M*B|i2k^«l3SJL— y h (AD H) A>£>mDadbs 
ftl^^itigb^-y h (TR S 1 ) h ^fr^o fc&© £:cM&B|izMb 

Hi->n (adh) iiixix ^oLxm^^-^^dKomm^-^ 

Sjjjtu-y h (TRS 2) ^T-i&^ftfc^^Wli, 0 
BJbfe iolC^f 7 ^ — XgtfB 3 F«3K:j3V>T^I»«^=y h (WE 

E). ;t5/7 7*t>n (SBU)s «HJI3.— (CPL2) N iSAX^ 
-^3 7©JlgT-aS^^n> S^fB 4fclT®7te£*l£o ^Utl^Sli 
mfcMtB*^-^ 8 3EP&S»t*b^~y h (TRS 3) *M&VTmm 
7*D^B 2©JD!*JL— ^ h (PEB) ^hMmZtlZibK % 2 ©iStft^ 
©3 1 (3 1 A, 3 IB) 0«l#ttBti40i5t:M^©ll[W*S 

>f >JK3£$M£2 5 ( 2 5 A, 2 5 B) OBlA) Tfa&flsfSo 

f£g&7 3ti±t^, Ep-fe^^/NW^^a^P v^B 2 ft© (PEB) £ 

0 9 Its m 1 ©JK3SI^©a8^^^^J-— ^fc»ot^x;\A 0 1 7>£ 
■7XAA1 0 £T-#JH&-f — 7:c-;*6BB 3 (EI* TIFBj £g|b 
Tl^S) MTfc^^B 4 ICTS^^ttfe^iO^^--^ h (PE 

b) temx$iizffi^%mmmmx&is^-K<D7 ^-xtttfoz^T* 

-tm-£$> Dx ^JtlJAO 1 + 2 »^:n.7\A 0 ©ffeld^^© 2#C©^7N 
(AO 2MA0 3) >^-7ni-^^B 3 tfciil^IB 4ftfc 
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iJL-vh (peb) fctttx^nx ^©iisjBiojfcs&^stfisfT bxv> 

^l/^oi— X 10T^5i:tSi:> £©«>:n,>\A 0 1 &^©-9--f 
4o^©-tf-^ ^;vT$5 7 I— x l 3 izxm l ©tt&Si^m 

tfM^JiS. HI»»3J±iPl»^--y h (PEB) CD^©«9!^©^-— y h 
h (CPL 3) M±3MlUi— * h ( D E V) ^ 

jQ^jx-yh (PEB) te&VMTfc^ ff§ 2 ©Jft^gSfc: <fc D 7x;NWtf 
-^©P8PfiP4 0 a (^4#^)^3lCT^*PXV- h 5 2 fcgttS&Sih^ 

tfrspxv- h 5 2 a> ^in^xv- h 6 fcgw-^ftTSnft&iffiai^tu ^e© 

^spxv — h 5 2 tegmftStiTfeaftlfct) ^ti> b;&»a&fc*>r 
i:£ 5-C3im®^^eB 4 #>£>&$&3lx>ry^ — ;v© l i*--* #;v©H 

^-f^f^;H*ltI3fcgIB 4iP&ft]^-y h (PEB) teffltmZ 
tl&o t-fZZhtfi&Zo mx-ltm 9 m— X 1 5 fc:feV»T»te& 

IB4ytpf>7x;\A0 6 N A 0 7^ai^tifei:t5^s er©B$jftT*&^ 

^©ip^-y h (peb) *s2^#^-r^o ^eoifiit jna&j-— s> h 

(PEB) lOaiMjtjs^-rSfB 1 -f r 4j T-fe 

oTs MJ.r.S'b (PEB) ©»«®RJ± 5 £©fctf> 
>>x;\A0 6. AO 7iWDHft^-y h (PEB) fc$&A£*U >)xaA0 

6 fcovN-tkfc? 3i— x i 8T*^w ymmmmz 5 btu; »> mastic 

;\A0 7 fc:oi,>Tfc£&©:7 m — X 1 9T*$SfcB£*V3o 
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^>\&m*k$ixi&\,^-( m 9 <omx\±y x 1 7) as#su * 

©im ^;ve^©s§ip*k^.-y h (peb) ^ii^D^ti^o is 
WJiO.katc^llJteOBllSfc & 2 ©attain® 3 1 fr*>nyt&<D 

T&&&fll;U£5/£ (m) ©JPfftJL-yh (PEB) Cl©flnfBt:x 
h (PEB) CDft%l7°U-h 5 2&*JflibTSl©»3SI^©t?*S^ 
-f >tt£lttMfi2 5i:-f — ? ^-xgPB 3 F*3©|g 2 ©HSSS^® 3 1 £ 

(peb) £8fr*\,fc^;c^w&, ^(Dh^izm KDmm^m&mn 

Jmffa3-- y h (PEB) ©^gifen <fc D & 1 o4>&VM?W ^;i/g!tn- 1 
ftoT^^NWOlBTS *^$ttT**^Jn«l(JL— h (PEB) fc «fc 

5M$ti§*i?©^^©^e>o^5b5Ai>^ < & d> Mfc-r >#—7 x 

SPB 3 fc*5(t§S^m©^^^©^* s ^^^>ti> ?©fc»l*ifB 4 

t-tSo^cifi^i i i^tto i 2 £#m b&# fesauB-r £ 0 m 1 1 «u 
*5x.j\mum^--v h (peb) £.mxz titt t & ^ ^(Dtgizm 1© 

^ff;vst> Wbtiam^L-y h (peb) ©KiE«fcHbi?->f 

5flbfc«jp»3.-y h (peb) fre>mmztiz&*>tem tomm^m* 
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9) t^xnAO 5&TFA0 6©24Sctfin^-y h (PEB) IzmXZ 
*i<fc3fcfS^ *(Dmj&"C^X^%Mm3.-V b (PEB)li-ob 
^&V>®-^xaA0 5i±;!lDia-y b (PEB) fcHftASftSa^ 

aao6 liiittxt? s-r ^-xsbb 3 ft-zmmir&z t iztz 

(peb) mffimmm&{fc<z>t>x.s\izik'<.T-&<te2><D7?, og^m^ 

frt>t>x.s\*mmx'%tii< d©^@^^gB 4©feii£*i#r b& 

EB) fc$&A£*vfcgU h (PEB) ©lggifc<fcDfc lo/^ 

tftw. /b^jSbfc^SQift^y b (peb) fr^mmztiz 
&oizm 1 ©m?t^ig^$ijiibfe^©^©^T»^§o 

2 oCDJUfSft:!- y h (PEB) 1fi&\,^X^&<DX'* >>xaA0 5MA0 
6©2^(3inm^.-y h (PEB) izmXZtl&Zh fcfc&o ZCDtc® 

h©^T©^^^©ip^Hu^®^^^^^ ^afci^is-r^ 3 
^f^bv^o ^©cta^^i±> m 1 2<D&5izmm?%m'&izi l £i&\%t)S%) 
mi KDXoizjmm^L-v h (peb) (Dmw&tmw't ?n<®. 
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EB) fig©$mi$^#*BMm<&Ds SfflTS&V^ 

z<DimmmimMmmmmni7 6i±mytmmB 4 izx & xaw ©«3te#*i 
^ (peb) fcTjp^*siB*&*ns^aT?©jni»Hirjg3ifli©Bat &m$g 

iC^^^/\W^iP^^L- y h (PEB) ©^iprTV — h 5 2 ©_tlcM#>*l 
^O^^Kf^t ^^U?|V^fe^^^^t^Jx.{^PEBP t 3©^JD^^l^- h 6 

fc£ V>fcm*p:ri/ — h 5 2#jT-3df lf> 5 4 Ic^JSSiHTV^jRJi 
■C*oTfe«kK liufB^ttKitbfclSIBIfcfcfcs 0fl*.fcfj»*©<>r — ^^m% 

iti)ifiiiB4ipf,7-> h i/^-f M-#38 s m**nfc«fjfe*»6>. ^^^^ 

v (peb) tzxmmtimifegtiz&xiz^nztizm 

g&3 1 A^t>*MKJ^^«P3 i B^^fij^ti-ric— m<Dm$kUx$>^>x% 

<fcV^ *fcJnJ»JL— y h (PEB) (DWtUWLTi\± T5 j t-l PI £> ft £ & © T 
^--^ h (PEB) fc^A^ftfc^ ^cot^com 1 ©fi&5£^IS©*£i-F 

-C ^;v£^#>t (n-i) y-j tivmzmmztizz tizm^-r, (n- 

2) ■tf-^;W-$&ffi£*i,Tfc<fc^U n-3) ^;i/gHc#m£*t£ 
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(n-m) y-j#)imzlmm3.-y h (PEB) frt>Mm'?&&o 
\zTZ> &©T*&£>o 

m2(Dmm®m%£7 5*± N i20imi:iToiiia53 1 a. mm 

as^i^2 5 ^ ±«^gp3 i a, «iM3!g&3 i b tommm^ m 
mm) t & z> i o izmm £ v> § 0 * tz, m 2 ©^5t^^ 7 5c«t^ 

^xu?-? ^(D&Wk^mifcmm iz ^ t* s ;i ^ ^ — # & ^ni- 3 © £ mm 

4 fri? bfc££> < ^MW#$&ffi£ft&v^ ^©;fc#>i^^;i/© 

CI© £ £n 0 7 ^^-Tct a 
«M»2 5A^ 2 5 BbtemiLlz, £3ftj£& 3 1 A. ttl&Jft&fl: 3 lB^J 
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i^tiSo £©fc«K Hm.mW>3 1 A, *§K>^£gB3 lBfcif)!^ 
©>>;c;\W£nM©il 3 CD^S^-— y h h LT CDSPf^— y h (PEB) 

A2 3 S ^-f >»3»««i2 5 a, 2 5Bmum^-y h (peb) x>mm 

(PEB) tftlt^^i^^.fo^ l%3StB4» 

t,tinm^-=-y h (peb) fc»>x.7\w*j(nm-csrfc»3fc«i«B b 
frtscts^tsifctf-c^s. *fc, un^-y h (peb) w 
nmmttt>tix^&fc&>, m^it, >mmmm2 5 a n 2 5 B©«Bst 

O^n^^C^VNh^fcl^S^aO^^^N^iP^riy b (PEB) fclJH 

» 2 ®tt^«Jfit«|S 7 5 fcj; !3^it|iJil$ti5o ciwa^ ^Hft^fiU3 
1 A£*§i»«smg& 3 1 B J:f>)x;NW0«^^^fitS ^il^tSoi 
itfcJU £i&3lg&3 lA^lii^KWEE)*?,^^??*^^ b (S 
BU) fc£:n;NW&|fc3lbTV>£i:§fc^ 83te«SB4tJ;5fll3lfi$nfc 
>>i^W^^nrt|^^SIi:^^^i:* s $)^o £©h£> £8&3igB3 1A 
©$&M##£T?-&3:T*^o;r £&< N £MH£«P3 lAfciS^xAWOi 
^^¥tfbTl«g&«S^I^3 IBia?) >>x^W^aitI)tiIB4^ 
&§ltSU-'n (TRS3) l3«8^l*rsc:i:*ST-#^o 

*&ipi»^-^ h (peb) xmm&mtfeztiz&'ccDmyt&MmmmT: 

PED (Post Exposure Delay Time) % s #<^^WT— fc#>©ftj 
0 1 7 «fc5fc\ X^^n (SI) f&!ffll«J7fcJ\ 

mmB4iz&*)myt&mTvxi(>t>iMm^-y h (peb) ^j^p^a* 
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m *& s ti * -e & n k iz & & ■=> tz m mm m m t r & m m ? % • 

l^ts ^r^72 fc&^Ts Xf«y7 lfth^Jbfe^^aH^^T r * 

^i^Tt= («3£ia^i3£B^©»;MiITmax) + (S^^pP^T 
min) - (iiWTr) 

Hi8^ mmmmTt, ii^iii^ci^iTmax, mmm 

^©MTmaxI^ 'i'XAWASIMf B 4 S B$fH©«* 

ffiTmax^ -T&i)"^ SMIB 4 «t D Sft#^T LT £±1$3lgB 
3 1 Afc<t!) SkWL£> t\>%> ttOSt^Ol^H Tmax^^ttl(>l)o g$S 

v h (peb) izmm-t&fr® izmir 2>mM<Dmm&mh~£^&o 

m a xr-7;i/^I$HT V> § 0 i»3S&il*fiajlEW?IBI©«^flI 
TmaxT-7M^ ¥#>UmU 7 tet&Sfl£*lT £ „ S$§f$fgT 

$St$I^T m i nT 1 — ^#>»Pg& 7 fcfciW;* tlTl/^o CtlKli D N 

7° 3 IZ&^X, ^^W^DPl^.-^ h (PEB) lC*3 
flfc^Tx 37* 4 fcl:}3V>Ts Jn^-^h (PEB) M:}3 V^>T 
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*mnmm-e\*, ii©i^jW7 4i^ mm^-v v (peb) iz 

1MIB 4J&TfMf&mm3--v h (PEB) (D^ti^fiom^mm^ti 
*?^>\<D®LWLt. flM^Dy ^B 2, -i — 7x- Xg|$B 3 ^t>* 
m^MB 4T'^3g£:txTV>&^:r.;\©^&£©ft]#s jfjn^^-f h (P 
EB) <Dm.hte%>mte s mm^--^h (PEB) lzWX£tife^^^*Wt 

t5o ^Jx.«s 133 5^CDjDift-3--^ h (PEB) 2ffl©iDi& 

a-y h (PEB) &C«^:t/\##A£axTV>£ £ ^ fcolAT sftBJi-r £ o £ 
©h^fcii. JM^D >^B 2^ >^-7^-^gPB 3^tf®^^gB 
4T*^S^fe{±iS^^nTV^^oiy\©^^3^hti:^lu{-> * J >Wi 

1112 5^ sn^^-^h (peb) izmx^nrz^^^^mm-r^o 
ztiiz&t), m^ia^-^b (peb) fcS£#&&*»£i£i$b, m 

®6^^-TJ;^^^^5t§P3 3£ 1M f £ 00 £ 7js b 

0 1 9t^tia^ £«S3IS&3 lAASilOilWilbtOT 
-A3 3©±.^tC N ^2©^$PMi:b-t©T~A 1 3 3^mT^^olZ 
bT& J^<> il©J;-5l--r^Cli:T, 7 — A 13 3 fcg#;£r^© 

(WEE) i&>f,n>y7 7At>n (SBU) ^niiitftlS. 

7 — A 13 3 i:fc:S3te«r3^:nMW£**U 7* — A 13 3 
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vffla&tftsi«P3 i B®at. / J>*< — t—~i* i 3 3^^-r^.ta 

sfcSSiKBJKTftt* ^^^W^in^-^b (PEB) ®^Jx.«^SJri/ 
- h 5 2±t-§itSi^^lfco bfrb. HI 2 0 IZtfT fc. 
gB4MM^-^b (PEB) ©IHt^ ftft&SJERSIfflTpuB*— 5£ 
£-r£fc#>£s ;^77*tvKSBU) £|5lbai?£©^J--y h (S 

bu 2) &iag-f s £5fcbT&<fc^ m l 9#m)» ^ *ig>& 

m^S 1 B£<fc t)gf**gb^^y h (TRS 3) frt>&m^--v h (SB 
U2) £>>3imW2«3I£*l> ^8S^gP3 1 Aiz&r)mm3--y h (SB 
U2) ft>£>2]Qf!&3L^y b (PEB) ^^^^NWAs^pgl^tt^o -ttB^JteJfc 

^^lei^t, m%^^(D^3L^w^nm^-~^ v (sbu 2) x-^^-fr 

«|§„ M^31^^g?ifflbfc^0^^*5V^T{is StK^M^b*:^ 
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If ^ cd $5 H 



fj ^5 d ii J; >f *;i/&2SfrU ©ift^-iM *;i/#»T 

m. © #i s # m $p £ & * x © b# h * v > -r s & t o v a x & * #> m ^ b & 
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»^«©a£«t:^bTjba^3i*ff w §2 ©gw-suss&aiEffl-rs n 

(2W±08«S() ffia©JP^-v h^s 

7s hjm#Bj&-r&fc»©##k«^-^y k i i ©sw-atbBB©jgfc:*«& 

Hots m^^S£fr5fc»©#4M^--y K 'J T*ftgg&fc:«&S2 

tvfc^-v y T©jii^as^-rs s^g^na^m*^*--^ 
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5. m&m3 *fei±4 izmm<Dm^mmmmx^^x, 

m%mu& v &m&mm$ tix & t>mm^-- * b izxmuMm<Dmm 
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